Hepatosplenic γδ T-cell lymphoma (HSTCL) is a very rare peripheral T-cell lymphoma characterized by extranodal infiltration of mature malignant post-thymic T-lymphocytes into sinusoids of the liver and spleen without lymphadenopathy and significant cytopenias. It is an aggressive form of lymphoma, resistant to the conventional chemotherapy. We report a case of HSTCL in pregnancy. Because this condition is an extremely aggressive and rare entity, data from these cases can help confirm the most suitable treatment regimen and timing of initiation. The role of ultrasound and magnetic resonance imaging in the diagnosis has been discussed. HSTCL is a rare entity of T-cell lymphoma, uncommon in female patients and very rarely reported during pregnancy.
Introduction
Hepatosplenic γδ T-cell lymphoma (HSTCL) is a very rare peripheral T-cell lymphoma characterized by extranodal infiltration of mature malignant post-thymic T-lymphocytes into sinusoids of the liver and spleen without lymphadenopathy and significant cytopenias [1] .
The peak incidence is in adolescents and young adults, and it is more common in males. Up to 20% of HSTCL arise in the setting of chronic immune suppression, most commonly solid organ transplantation or prolonged antigenic stimulation [2] .
Because of the aggressive course of the disease and resistance to conventional chemotherapy, the prognosis for patients with HSTCL is poor, with a median survival of 12-14 months [3] .
Case Report
In this study, we present the case of a 36-year-old G3P2 patient, with no past medical illnesses. She presented at 8 weeks of pregnancy for follow-up of her laboratory results. Complete blood count results showed pancytopenia with a hemoglobin level of 11 g/dL, white blood cell count of 2.0 × 10 3 /µL, and platelet count of 97 × 10 3 /µL. The patient was referred for ultrasound of the abdomen.
Ultrasound of the abdomen was performed and revealed evidence of hepatosplenomegaly, with a liver span of 16.6 cm and a spleen span of 21 cm. Both were showing normal echotexture with no evidence of focal lesions detected. The transabdominal ultrasound confirmed the single uterine viable pregnancy. An incidental finding of right renal angiomyolipoma was noted ( Fig 1A-D) .
Bone marrow examination was done in July 2018. Flow cytometry performed on bone marrow aspirate revealed 8% CD3-positive T-cells including 5% T-cells expressing CD5, CD7, CD2, and TCR α/β with a CD4:CD8 ratio of 1.4:1. The T-cells included a subpopulation of CD4/CD8 double-negative γδ T-cells comprising 3% and expressing CD2 and CD7 with a lack of CD5 expression. Bone marrow biopsy was normocellular for age with trilineage hematopoiesis. CD3 IHC stain revealed scattered CD3 positivity with few small clusters. Viral markers of HIV, HBV, HCV, CMV, EBV, adenovirus, and rubella were all negative. Syphilis screening and schistosomiasis serology were negative.
The patient was scheduled for a follow-up ultrasound, which showed a further increase in the liver span up to 21.7 cm and a further increase in the splenic span to 25.4 cm.
A multidisciplinary team meeting was held, and the decision was made to admit the patient for an elective Cesarean section at 34 weeks. A delivery of a 2.4-kg baby with cephalic presentation was made.
PET/CT scan was done which showed the liver reaching 30 cm in the craniocaudal span and the spleen reaching 27 cm in the maximal craniocaudal span. The spleen showed moderately increased uptake (SUVmax 5.8) at its upper medial, lower ventral, and lateral aspects ( Fig. 2A-D) .
Abdominal MRI scan was done, which showed a liver span of 30.1 cm and a spleen span of 31.7 cm (Fig. 3A, B) .
Percutaneous ultrasound-guided liver biopsy was done in December 2018 and specimens were sent for histopathology, which proposed a diagnosis of T-cell lymphoma, most probably HSTCL.
For a second opinion, the specimens were sent to Mayo Clinic which supported the pathological diagnosis of CD30-and PD1-negative HSTCL.
A second staging bone marrow examination was done in December 2018. Peripheral blood showed severe pancytopenia. Bone marrow aspirate was cellular with increased megakaryocytes and erythroid hyperplasia with mildly reduced granulocytic cells and showed 4% abnormal looking small lymphoid cells with dense chromatin and irregular nuclear contour (Fig. 4A ). Histiocytes were prominent and a substantial number showed hemophagocytosis (Fig. 4B) .
Flow cytometry on bone marrow revealed 12% T-cells expressing CD3, CD7, and CD2 and included a subpopulation (7%) expressing CD56, CD16, CD38, cTIA, and TCR γδ (dim) with no significant expression of CD5, CD4, CD8, CD10, CD57, or CD25 (Fig. 5 ).
Bone marrow biopsy reflected cellular to mildly hypercellular marrow (~50-80%) showing trilineage hemopoiesis with increased megakaryocytes and erythroid precursors and showed abnormal T-cell infiltration, predominantly intrasinusoidal as highlighted by immunostain; positive for CD3, CD2, CD7, CD56 and negative for CD5, CD8 CD4, CD57, and granzyme B. Immunostain for CD68 highlighted increased monocytes/macrophages ( Fig. 6,  Fig. 7) .
The overall findings were indicative of bone marrow involvement by T-cell neoplasm (HSTCL) with features of hemophagocytic lymphohistiocytosis.
Follow-up bone marrow examination was performed. Peripheral blood showed mild anemia. Bone marrow aspirate was cellular with trilineage hematopoiesis. Flow cytometry on bone marrow aspirate showed 3% T-cells including <0.1% CD4/CD8 double-negative T-cells and the majority expressed TCR γδ.
Bone marrow biopsy was cellular with trilineage hematopoiesis. IHC stain highlighted many scattered T-cells with few clusters and small aggregates positive for CD3 with a mixture of CD4-and CD8-positive cells. The provided specimen showed no obvious morphologic or immunophenotypic evidence of bone marrow involvement by T-cell lymphoma (complete remission).
The patient received multiple cycles of chemotherapy during this period. Eventually, she underwent open splenectomy and allogenic bone marrow transplantation from a matching sibling donor.
Discussion
HST is a relatively rare lymphoid neoplasm that belongs to the clinically heterogeneous group of PTCLs. Because of its unique clinical manifestations, histologic pattern of infiltration, and immunophenotypic features, it has been recognized as a distinct entity in the World Health Organization Classification of Lymphoid Malignancies [4] .
According to a study by Glaser et al. [1] published in 2012, only 150 cases have been reported in the literature since the initial description by Farcet and Gaulard in 1990.
Approximately 10-20% of affected patients have a prior history of being immunocompromised, including renal transplantation, heart transplantation, Hodgkin's lymphoma, acute myelogenous leukemia, inflammatory bowel disease, and malaria infection [5] .
On the contrary, the development of lymphoma during a pregnancy is rare, occurring in only 1 of 1,000-6,000 deliveries [6] .
According to a case report by Niitsu et al. [7] in 2004, the majority of pregnancy-associated lymphomas were either Hodgkin's lymphoma or B-cell lymphoma, while T-cell lympho-ma has rarely been reported. To the best of their knowledge at the time of their publication, their case was the first report of pregnancy-associated HSTCL in the English literature [7] .
Conclusion
HSTCL is a rare, aggressive entity and its association with pregnancy is extremely rare and seldom reported. The radiological findings, the degree of hepatosplenomegaly, and the rate of enlargement in serial imaging are characteristic to this entity. Histopathological analysis is always necessary to confirm the diagnosis. 
